The self-diffusion coefficient of the rubidium ion in molten rubidium nitrate has been measured with the porous-frit technique1. The result is well described with an Arrhenius equation
where is expressed in cm2s-1, R in cal mole-1 degree-1, and T in degrees Kelvin. It is found that D+ varies inversely with cation radius in all molten alkali nitrates. D-has been calculated from the semi-empirical correlation equation between self-diffusion coefficients, equivalent conductivity, and external transport number in a pure molten salt developed by L a i t y 2. D-is within experimental accuracy equal to D+ within the whole temperature interval.
The self-diffusion coefficient of the cation in molten rubidium nitrate has been measured with the porous-frit technique1 in order to complete the picture of transport properties in molten alkali nitrates. W ith the exception of rubidium nitrate these liquids have been extensively studied and thus it has been possible to draw conclusions about the species present in these melts. The present investigation is also intended to test the applicability of a simple model which describes a melt as composed of three ionic species, one cation, one anion, and one tagged ion3,4.
Experimental
The experimental procedure has been described elsewhere in detail5. Its general features are as follows: A porous glass disc filled with a radioactive melt is suspended in a wellstirred inactive melt for a suitable time (of the order of 1 C.-A. S j ö b l o j i , Transport Studies in Molten Salts, Abstr.
Goth. Diss. Sei. 8, 6 [1968] . 2 R. W . L a i t y , Disc. Faraday Soc. 32, 172 [1962] . 4 R . W. L a i t y , J. Chem. Phys. 30, 682 [1959] . 10 minutes). I f a y-active isotope is available the total radioactivity of the disc is measured with a scintillation counter before and after it has been immersed in the melt. The diffusion coefficient of the tagged ion can be calculated from these data, the immersion time, and the effective thickness of the disc (which has to be determined in a separate calibration experiment).
The experiments were not extended above 500 °C due to the onset of thermal decomposition of the melt. The ex perimental temperatures were measured with a calibrated thermocouple connected to a potentiometric bridge and they were kept constant within 1°C with a temperature con troller. The exchange of cations between the melt and the porous glass frit was investigated after each experiment but it was found to be insignificant below 500 °C.
Results and discussion
The results are given in Fig. 1 ( 1 )
D is expressed in em2s~I , R in cal mole-1 degree-1, and T in degrees Kelvin. The standard deviation of the mean in D is 1.4% (a very low figure in self-diffusion measure ments).
Some scattered results by H o n i g 7, K w a k 8, and F o r -C H E R i et al. 9 obtained with the paper-strip technique are also included in F ig . 1. These data fall almost 15% below the "least squares" line. The present data are considered to be more reliable since the paper-strip technique is less suitable for measurements of absolute diffusion mobilities10.
The activation energies Q for self-diffusion of the cations in the molten alkali nitrates are so close to each other that they might be considered equal (in LiNOß 5.49 kcal/mole, in NaNOs 4.97 kcal/mole, in K N O 3 5.53 kcal/mole, in R bN 03 5.67 kcal/mole, and in CSNO3 5.61 kcal/mole11). The melting points of these salts range, on the other hand, from 264°C (LiN 03) to 414°C (CsN03). Thus it is obvious that the prediction by the hole model12 Q = 3. Table 1 . Cation-cation (r++) and anion-anion(r-) friction coefficients in pure molten nitrates. Self-diffusion data from Refs. 11 and 17, equivalent conductivity data from Ref. 13. a = /)-value extrapolated, r++ uncertain.
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Fortunately a very good estimate of D-in R b N 03 can be obtained from the semi-empirical correlation equation derived by L a i t y 2 :
where t+ is the external transport number of the cation, A is the equivalent conductivity of the salt, and F is the Faraday constant. Both t+ and A have been measured13. According to the most recent investigation 7 t+ -0.494 ± 0.011 and since t+ in nitrates has been found to be essentially temperature independent Z)_ is within experi mental error equal to D+ in the whole investigated temper ature interval. Thus an equation for D-will be
The accuracy of Eq. (3) relies upon the assumption that Eq. (2) is strictly applicable to molten nitrates. A reasonable check can be made by comparing for the other alkali nitrates experimentally observed D~ values to values calculated from Eq. (2). I t is found that the calculated values are on the average 20% too low. On the other hand, the quotient D+/D-is in the middle of each investigated temperature interval for L iN 03 2.7, for NaN03 1.5, for K N O 3 1.1, and for CsN03 1.014. Since R b N 03 can be ex pected to fall between K N O 3 and CSNO3 the prediction Z>_ = D+ should be quite accurate.
The three-component model (one cation, one anion, and one tagged ion which can be either a cation or an anion) leads to the following expression for the cation-cation friction coefficient in an 1 : 1 salt
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and a corresponding equation with -f-replaced by -for the anion-anion friction coefficient. Values calculated according to these equations are given in 
